Introduction: Homecare (HC) is a service offering home medical and nursing care to the patient at home in equal quantity and quality as in the hospital. The aim of the article is to describe the changes in the HC of preterm and full-term low-birth-weight infants in our department from 2002 to 2014.
Introduction
Preterm birth and low birth weight for gestational age are associated with increased morbidity and length of stay in newborns, compared to those born to term with adequate weights. These circumstances lead to separation from the parents, hindering bonding. 1 One of the goals of neonatal care is to put infants in the care of their parents as early as possible.
Family-centred care is a model of health care delivery that focuses on the acknowledgement of the family as a protective and vital factor in patient care. 2 It is based on the participation and cooperation of family members in an atmosphere of dignity and respect, working collaboratively to improve neonatal outcomes during hospitalisation. The key elements of this model are communication, information and support. Family-centred care has progressively been integrated in neonatal intensive care settings, and home care (HC) programmes for preterm or low-birth-weight infants are an important means to achieve the earliest possible integration of the infant in the family.
Home care consists in offering the patient medical and nursing services at home in equal quantity and quality as those offered in the hospital, with the latter retaining clinical, logistic (medication, etc.), financial and legal responsibility over care. Home care is one of the emerging trends in neonatal care in developed countries 3 ---5 such as the United States, 6 countries in northern Europe 7, 8 and France. 9 The first references to HC published in Spain, are from 1993 and 1997 and involve the Hospital 12 de Octubre de Madrid, 10, 11 which launched its programme in 1986. The pioneering hospital in Catalonia was the Hospital Clínic (Maternity Unit), which introduced HC in 2002. 12, 13 The HC programme improves the relationship with parents and their satisfaction, as it restores normalcy in the family, 14 facilitates breastfeeding (BF), 15 is associated with greater weight gain in the newborn (NB). 16 It improves developmental outcomes 17 and carries a lower risk of infection; it also allows a more individualised approach to health education 18 and the reorganisation of health care resources in ways that are more satisfactory to the users.
The aim of this study was to describe any changes that may have taken place in the HC of preterm infants in our neonatal care department from its introduction to present, the social characteristics of the families, and a parental satisfaction survey.
Materials and methods
We included all infants that received HC between 2002 and 2014 that met the following criteria during their hospital stay: postmenstrual age of 33 weeks or more, clinically stable, having overcome acute conditions in the early neonatal period, adequate thermoregulation, being free of apnoea without medication, and ability to feed by suckling. The parents had to be able to care for the NB, reside in the Barcelona metropolitan area and sign the informed consent form. During hospitalisation, parents underwent specific health care education and received an informational brochure about the HC programme. At discharge from hospital, they were given a phone number that they could call for consultations around the clock, which was staffed by the HC programme nurse during office hours and otherwise by the neonatal unit nurses or the on-call paediatrician. A nurse visited the NB at home two or three times a week. Whenever the patient needed to be seen by the paediatrician, the visit took place in the emergency department or the outpatient clinic, and a bed was reserved for the patient in the neonatal unit in case readmission was required. Once the infant reached a weight of 2100 g, he or she was seen by the paediatrician, who produced the corresponding HC report, and referred to the primary care paediatrician.
The variables we analysed concerning HC were: neonatal status (preterm, low birth weight for gestational age based on the 10th percentile of the Catalonian neonatal curves 19 ), sex, point of origin (neonatal care unit or maternity ward), weight at discharge from hospital, HC characteristics (nurse visits and their duration, time spent travelling and cost of taxi fares, medication given, weight increase in the week prior to hospital discharge and in the first week spent at home and their difference, weight at final discharge from the programme, duration of HC and total length of stay in the programme including the initial hospital stay), complications during HC (visits to emergency department or paediatrician, phone calls, hospital readmission and discontinuations of HC and the reasons for them) and level of satisfaction of the family.
The variables defining the social characteristics of the family were: maternal age, previous live births, ethnicity, educational attainment, parental occupation, family environment, housing conditions and type of nutrition at discharge.
To analyse the changes that have taken place in the HC over its twelve years of operation, we divided this time into three four-year periods: 2002---2006 (561 patients), 2007---2010 (515 patients) and 2011---2014 (398 patients). The neonates included in each period correspond to all admitted newborns that met the inclusion criteria for the HC programme, with no exceptions.
In this study, we also analysed a satisfaction survey that parents filled out on a voluntary basis and dropped in the mailbox after the last visit before discharge at the outpatient clinic. We collected responses to this survey between January 2004 and December 2012 for a total of 1142 newborns in HC belonging to 536 families, on account of the high proportion of multiple pregnancies. The survey explored the opinion of parents regarding the programme. It asked parents to rate their response to being offered HC, the informational brochure, the health education talks, the home visits, the outpatient clinic visits, and the programme overall.
In the statistical analysis, we determined that none of the quantitative variables was normally distributed using the Kolmogorov-Smirnoff test. Consequently, we analysed these variables by means of nonparametric tests, describing them with the median (50th percentile) and the interquartile range (25th---75th percentile) and conducting the bivariate analysis for each of them in relation to the three time periods with the Kruskal---Wallis test. We compared weight gain in the week preceding discharge to weight gain in the first week at home by means of the Wilcoxon test for paired samples. We described qualitative variables as percentages for each of the categories, and used the linear-by-linear association chi squared test for the bivariate analysis. We set the level of statistical significance at P < .05.
Results
Between December 1, 2002 and December 31, 2014, 7403 patients were admitted to the neonatal unit, and the parents of 1474 (20%) agreed to participate in the HC programme. Their general characteristics are summarised in the first column of Table 1 . Of the patients in the sample, 51.6% were singletons, 42.7% were twins and 5.7% triplets. Fiftysix NBs had a weight of 2100 g or more at discharge and were nevertheless included in the HC programme. These exceptions were made on account of being a twin (with a low-birth-weight twin) in 28, home monitoring in two (one had bronchopulmonary dysplasia), family anxiety due to previous morbidity in three (one had had hypoxic---ischaemic encephalopathy), antibiotic treatment in four, withdrawal syndrome in one, social problems in five, and current morbidity in three (positive respiratory syncytial virus test, suspected Hirschsprung disease, lung malformation). Neurologic followup was indicated in 485 of the 1385 (35%).
Thirty-four infants received pharmacological treatment at home, including seven treated with erythropoietin and some that received shots of vaccines and palivizumab. We analysed weight gain in the hospital the week prior to discharge to HC and in the first week of HC, and the difference between them (weight gain difference in grams/week) was statistically significant (P = .011).
As for significant complications during HC, the programme had to be discontinued in 39 infants (2.65%), which was due to infection in 11 (3 cases of sepsis, 3 of urinary tract infection, 5 of respiratory infection), gastrointestinal problems in nine (7 cases of gastroesophageal reflux or choking, 2 due to vomiting), hyperbilirubinaemia requiring phototherapy in 10, sudden death in one, hypothermia of the newborn in one, inguinal hernia in one, social problems in one, and a change in residence in five. Table 1 shows the changing trends in the HC variables under study during the three consecutive periods. The most salient changes involved a decrease in weight at the time of hospital discharge and at final discharge from the programme, an increase in the rate of exclusive BF, and a reduction in the rate of formula feeding at discharge from hospital, an increase in the duration of BF associated with a reduction in the time spent travelling, a lower comparative weight gain in the first week of HC, and a reduced rate of hospital readmission and HC discontinuation. Table 2 summarises the main characteristics of the 1304 preterm infants admitted to the HC programme, who corresponded to 88.5% of the participants in the study. Due to this high percentage, the results obtained for this subset are practically the same as those for the overall sample. When we analysed the data for preterm infants in HC for each of the three time periods, we observed that over time, the infants were increasingly immature and weighed less at birth and at discharge from hospital, and that the duration of HC increased, although the total length of stay (hospital and home care) remained stable. Table 3 summarises the social characteristics of the families of the NBs admitted to the HC programme, and also shows the changing trends during the three consecutive periods under study. The main changes include an increase in maternal age and in the number of previous live births, and better-adjusted families in more adequate housing. Table 4 presents the results of the survey completed by 448 families (83.6% of those invited to participate). When parents were asked in an open-ended question how they felt when they were invited to participate in the HC programme, most replied that they were scared at first but eventually developed trust. When asked whether the information provided in the educational talks was sufficient, necessary and/or reassuring, 73.3% noted that they were reassuring, while 45% deemed them sufficient and 47% believed they were absolutely necessary. We ought to note that 98.8% of respondents rated the programme at seven or more on a scale of ten. From a cost-benefit perspective, the care of a preterm NB in the intermediate care nursery prior to discharge costs 70 euro to staff (nurses and doctors) compared to 11 euro for HC (nurse and taxi fares) per child per day, with savings of approximately 59 euro a day per child in HC.
Discussion
This study presents the outcomes of the HC programme of our neonatology department for a 13-year period. Salient findings include a progressive decrease in weight at the time of hospital discharge accompanied by an increase in exclusive BF and increased duration of HC, with a steady decrease in the frequency of readmissions and a high level of family satisfaction.
In 1998, Raddish and Merritt wrote that ''discharge preparation, and readiness of parents or other caregivers [. . .] represent the art of medicine. '' 20 Family-centred developmental care has gained prominence in recent years, 2 and once they overcome the acute morbidity of the early neonatal period, many preterm NBs undergo a period of intermediate care whose main purpose is monitoring neurodevelopment and weight gain. Combining these two concepts, and having learned of positive experiences in other Spanish neonatal units in Spain, 10, 11, 21 the department of neonatology of our hospital launched the HC programme with the aim of putting infants as early as possible in the full-time care of parents in an environment free of nosocomial infections and restoring balance to the family, in the belief that the mental, emotional and physical health of parents influences the growth, development, health and quality of life of the child. 22 Furthermore, in the early days following discharge, HC allows the detection of psychosocial problems in the family such as stress and anxiety, 23 which pose a barrier to good care, 24 and providing the family with the necessary support to address those problems.
The trends in the social characteristics of families and HC in the twelve-year period show an increase in maternal age, as expected, and also a greater number of previous live births. Housing conditions are better and families seem to be less anxious and worried, despite there being no changes in the predominant ethnicity, educational attainment or occupation of parents. At initiation of HC, infants weigh less and there is a higher rate of exclusive BF, which may account for the smaller comparative weight gain in the first week of HC and the increased duration of the latter, albeit with a decrease in the time spent travelling, and in spite of a decrease in weight at the time of final discharge. However, the overall rates of readmission to hospital and discontinuation of HC have been decreasing, which is indicative of the delivery of quality care. The increased weight gain in the first week post discharge compared to the week preceding discharge from hospital confirms the previous findings of our group. 13, 16 In these twelve years, programmes have been implemented to improve family-centred developmental care, health education for parents, and NB safety. The health education of parents is one of the pillars of successful HC. In a study conducted in Singapore, Cheo Lian et al. 25 demonstrated that the implementation of a health education programme for parents in which nurses were involved as educators, advisors, facilitators and discharge coordinators succeeded in reducing the average length of stay by 23.3 days (from 58.2 days to 34.9 days), with a rate of readmission of 0%. They concluded that communication is the key to the success of the programme. 25 Other published studies have shown reductions in the length of stay ranging from four 26 to seventeen days, 27 and in our study, the reduction was similar to the one found in a previous study conducted in our hospital, of 10.1 days, 13 during which had NBs not been in HC, they would have remained hospitalised in a level I nursery with the associated cost of human resources. Home care has been especially recommended for late preterm infants, 28 although there are also authors that recommend its universal implementation, 29 whereby all infants would receive home visits from a nurse or midwife following early discharge from hospital.
The main limitation of this study is the potential selection bias of having the care nurse and nurse in charge of HC be responsible for deciding which families were admitted to the programme. On the other hand, families have been selected by the same two nurses, the co-authors of this study, during the 12 years, so the admission criteria have probably remained the same.
One of the changes worth highlighting is the considerable increase in breastfeeding rates at discharge, exclusive as well as mixed. Between 2011 and 2014, 91.3% of the infants were being breastfed, a percentage that was slightly superior to that reported by Alexandre et al. (90.3%) in a study conducted on a population of infants born preterm at 30---34 weeks' gestation. 30 Home care helps establish and maintain BF. Preterm birth is a special circumstance in which breastfeeding can be experienced as a way to complete a pregnancy that is often perceived as incomplete and to help the mother grow into her role. Oftentimes, preterm birth is preceded by a difficult pregnancy, and the separation of mother and NB, the need to extract milk and stimulate lactation with a pump, non-nutritive sucking, easy fatigue in the NB, difficulties experienced in the transition from tube-feeding to feeding by suckling, anxiety and fatigue in the mother and others are factors that hinder the establishment of BF. Home care allows mothers to be in charge of feeding their babies 24 hours a day.
The user satisfaction survey, filled out by 83.6% of the families invited to participate, assessed their opinion on the entire process of care delivery, and is an important source of information that allows the identification of areas and opportunities for improvement at the different levels of care. Furthermore, HC can save the public health system approximately 60 euro per child per day.
In short, the outcomes of home care for preterm and lowbirth-weight NBs have been improving over time, and the programme probably saves between 10 and 11 days of hospitalisation without compromising the quality of care or the satisfaction of families.
